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,Q WKLV SDSHU ZH GHVFULEH D KRPH VHFXULW\ V\VWHP EDVHG RQ NQQ &ODVVLILHU ,PDJHV ZHUH WDNHQ LQ XQFRQWUROOHG LQGRRU
HQYLURQPHQWXVLQJYLGHRFDPHUDVRIYDULRXVTXDOLWLHV'DWDEDVHFRQWDLQVVWDWLFLPDJHVLQYLVLEOHDQGLQIUDUHGVSHFWUXPRI
 VXEMHFWV ,PDJHV IURP GLIIHUHQW TXDOLW\ FDPHUDV VKRXOG PLPLF UHDOZRUOG FRQGLWLRQV DQG HQDEOH UREXVW IDFH UHFRJQLWLRQ
DOJRULWKPV WHVWLQJ HPSKDVL]LQJ GLIIHUHQW ODZ HQIRUFHPHQW DQG VXUYHLOODQFH XVH FDVH VFHQDULRV ,Q DGGLWLRQ WR GDWDEDVH
GHVFULSWLRQ WKLV SDSHU DOVR HODERUDWHV RQ SRVVLEOH XVHV RI WKH GDWDEDVH DQG SURSRVHV D WHVWLQJ SURWRFRO $ EDVHOLQH 3ULQFLSDO
&RPSRQHQW$QDO\VLV 3&$ IDFH UHFRJQLWLRQ DOJRULWKPZDV WHVWHG IROORZLQJ WKH SURSRVHG SURWRFRO EDVHG RQ NQQ&ODVVLILHU
2WKHUUHVHDUFKHUVFDQXVHWKHVHWHVWUHVXOWVDVDFRQWURODOJRULWKPSHUIRUPDQFHVFRUHZKHQWHVWLQJWKHLURZQDOJRULWKPVRQWKLV
GDWDVHW'DWDEDVHLVDYDLODEOHWRUHVHDUFKFRPPXQLW\WKURXJKWKHSURFHGXUHGHVFULEHGDWKWWSZZZOUYIULXQLOMVLIDFHGEKWPO
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+RPH6HFXULW\)DFH'DWDEDVHN11&ODVVLILHU
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7KHFXUUHQWHYROXWLRQRIFRPSXWHUWHFKQRORJLHVKDVHQYLVDJHGDQDGYDQFHGPDFKLQHU\ZRUOGZKHUHKXPDQOLIH
LV HQKDQFHG E\ DUWLILFLDO LQWHOOLJHQFH ,QGHHG WKLV WUHQG KDV DOUHDG\ SURPSWHG DQ DFWLYH GHYHORSPHQW LQPDFKLQH
LQWHOOLJHQFH&RPSXWHUYLVLRQIRUH[DPSOHDLPVWRGXSOLFDWHKXPDQYLVLRQ7UDGLWLRQDOO\FRPSXWHUYLVLRQV\VWHPV
KDYHEHHQXVHGLQVSHFLILFWDVNVVXFKDVSHUIRUPLQJWHGLRXVDQGUHSHWLWLYHYLVXDOWDVNVRIDVVHPEO\OLQHLQVSHFWLRQ
&XUUHQWGHYHORSPHQW LQ WKLV DUHD LVPRYLQJ WRZDUGPRUHJHQHUDOL]HGYLVLRQDSSOLFDWLRQV VXFKDV IDFH UHFRJQLWLRQ
DQGYLGHRFRGLQJWHFKQLTXHV>@
7KHILHOGRIIDFHGHWHFWLRQKDVPDGHVLJQLILFDQWSURJUHVVLQWKHSDVWGHFDGH,QSDUWLFXODU WKHVHPLQDOZRUNE\
9LRODDQG-RQHV>@KDVPDGHIDFHGHWHFWLRQSUDFWLFDOO\IHDVLEOHLQUHDOZRUOGDSSOLFDWLRQVVXFKDVGLJLWDOFDPHUDV
DQG SKRWR RUJDQL]DWLRQ VRIWZDUH ,Q WKLV UHSRUW ZH SUHVHQW D VHFXULW\ V\VWHP EDVHG RQ NQQ &ODVVLILHU 0RUH
DWWHQWLRQZLOOEHJLYHQWR3&$EDVHGIDFHGHWHFWLRQVFKHPHVZKLFKKDYHHYROYHGDVWKHGHIDFWRVWDQGDUGRIIDFH
GHWHFWLRQLQUHDOZRUOGDSSOLFDWLRQVVLQFH>@
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(YHQGRWKHLVVXHRIWKHDFWXDOPHFKDQLVPIRUWKHYLVXDODQGFRPSXWDWLRQDOSHUFHSWLRQRIPRWLRQLQWKHKXPDQ
DUH NHSW JURZ IRU WKH ODVW GHFDGH (DFK UHVHDFUKHU DUH NHHS SXUVXLW WR ILQG WKH LGHDO DOJRULWKP RI WKH UREXVW
UHFRJQLWLRQDQGGHWHFWLRQRIYLGHRV\VWHP+RZHYHUPRVWRIWKHV\VWHPMXVWDEOHWRUHFRUGWKHVFHQDULRRIWKHHYHQW
LQFHUWDLQORFDWLRQ>@ZLWKRXWIXUWKHUDQDO\VLV
7KHUH DUH D ORW UHVHDUFKHV KDYH EHHQ GRQH WR GHWHFW WKH PRYHPHQW RI WKH REMHFW LQ WKH FRQVLFXWLYH IUDPH
+RZHYHUWKHREMHFWLYHRQO\WRGHWHFWWKHPRWLRQRIWKHREMHFWLQWKHIUDPHLPDJH0RVWRIWKHFDPHUDFDQGHWHFWWKH
PRYHPHQWRIWKHREMHFWKRZHYHULWVWLOOGLIILFXOWWRFODVVLI\HLWKHUWKHREMHFWLVXQOLYLQJREMHFWKXPDQRUDQLPDO>@
7KHUHVWRIWKHSDSHULVRUJDQL]HGDVIROORZV6HFWLRQJLYHVDQRYHUYLHZRIWKH6\VWHPIDFHGHWHFWRUZKLFKDOVR
PRWLYDWHV PDQ\ RI WKH UHFHQW DGYDQFHV LQ IDFH GHWHFWLRQ 6ROXWLRQV WR WZR NH\ LVVXHV IRU IDFH GHWHFWLRQ ZKDW
IHDWXUHVWRH[WUDFWDQGZKLFKOHDUQLQJDOJRULWKPWRDSSO\ZLOOEHEULHILQ6HFWLRQIHDWXUHH[WUDFWLRQ6HFWLRQ
VWDQGIRU5HVXOWDQG'LVFXVVLRQ&RQFOXVLRQVDQGIXWXUHZRUNDUHJLYHQLQ6HFWLRQ
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SUHSURFHVVLQJDQGUXQWLPHVWHSV'XULQJSUHSURFHVVLQJ WKH\UHJLVWHUDJDOOHU\RIP WUDLQLQJLPDJHVWRHDFKRWKHU
DQGXQUROOHDFKLPDJHLQWRDYHFWRURIQSL[HOYDOXHV1H[WWKHPHDQLPDJHIRUWKHJDOOHU\LVVXEWUDFWHGIURPHDFK
DQGWKHUHVXOWLQJ³FHQWHUHG´LPDJHVDUHSODFHGLQDJDOOHU\PDWUL[0(OHPHQW>LM@RI0LVWKHLWKSL[HOIURPWKHMWK
LPDJH
$FRYDULDQFHPDWUL[: 007FKDUDFWHUL]HVWKHGLVWULEXWLRQRIWKHPLPDJHVLQÆQ$VXEVHWRIWKH(LJHQYHFWRUV
RI:LVXVHGDVWKHEDVLVYHFWRUVIRUDVXEVSDFHLQZKLFKWRFRPSDUHJDOOHU\DQGQRYHOSUREHLPDJHV:KHQVRUWHG
E\ GHFUHDVLQJ(LJHQYDOXH WKH IXOO VHW RI XQLW OHQJWK(LJHQYHFWRUV UHSUHVHQW DQ RUWKRQRUPDO EDVLVZKHUH WKH ILUVW
GLUHFWLRQFRUUHVSRQGVWRWKHGLUHFWLRQRIPD[LPXPYDULDQFHLQWKHLPDJHVWKHVHFRQGWKHQH[WODUJHVWYDULDQFHHWF
7KHVH EDVLV YHFWRUV DUH WKH 3ULQFLSOH &RPSRQHQWV RI WKH JDOOHU\ LPDJHV 2QFH WKH (LJHQVSDFH LV FRPSXWHG WKH
'DWD
&ROOHFWLRQ
)DFH'HWHFWLRQ
&ODVVLILHUN11
5HVXOW
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FHQWHUHGJDOOHU\LPDJHVDUHSURMHFWHGLQWRWKLVVXEVSDFH$WUXQWLPHUHFRJQLWLRQLVDFFRPSOLVKHGE\SURMHFWLQJD
FHQWHUHGSUREHLPDJHLQWRWKHVXEVSDFHDQGWKHQHDUHVWJDOOHU\LPDJHWRWKHSUREHLPDJHLVVHOHFWHGDVLWVPDWFK

)HDWXUH([WUDFWLRQ
:KHQ D VHW RI YDOXHV KDV D VXIILFLHQWO\ VWURQJ FHQWUDO WHQGHQF\ WKDW LV D WHQGHQF\ WR FOXVWHU DURXQG VRPH
SDUWLFXODUYDOXHWKHQLWPD\EHXVHIXOWRFKDUDFWHUL]HWKHVHWE\DIHZQXPEHUVWKDWDUHUHODWHGWRLWVPRPHQWVWKH
VXPVRILQWHJHUSRZHUVRIWKHYDOXHV%HVWNQRZQLVWKHPHDQRIWKHYDOXHV«1
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N11&ODVVLILHU
.QHDUHVW QHLJKERU N11 LV D VLPSOH FODVVLILFDWLRQPRGHO WKDW H[SORLWV OD]\ OHDUQLQJ >@ ,W LV D VXSHUYLVHG
OHDUQLQJ DOJRULWKP E\ FODVVLI\LQJ WKH QHZ LQVWDQFHV TXHU\ EDVHG RQ PDMRULW\ RI NQHDUHVW QHLJKERU FDWHJRU\
0LQLPXPGLVWDQFHEHWZHHQTXHU\LQVWDQFHDQGWKHWUDLQLQJVDPSOHVLVFDOFXODWHGWRGHWHUPLQHWKHN11FDWHJRU\
7KHN11SUHGLFWLRQRIWKHTXHU\LQVWDQFHLVGHWHUPLQHGEDVHGRQPDMRULW\YRWLQJRIWKHQHDUHVWQHLJKERUFDWHJRU\
6LQFHTXHU\LQVWDQFHWHVWVLJQDOZLOOFRPSDUHDJDLQVWDOOWUDLQLQJVLJQDON11HQFRXQWHUVKLJKUHVSRQVHWLPH>@
,QWKLVZRUNVIRUHDFKWHVWVLJQDOWREHSUHGLFWHGPLQLPXPGLVWDQFHIURPWKHWHVWVLJQDOWRWKHWUDLQLQJVHWLV
FDOFXODWHGWRORFDWHWKHN11FDWHJRU\RIWKHWUDLQLQJGDWDVHW$(XFOLGHDQ'LVWDQFHPHDVXUHLVXVHGWRFDOFXODWH
KRZFORVHHDFKPHPEHURIWKHWUDLQLQJVHWLVWRWKHWHVWFODVVWKDWLVEHLQJH[DPLQHG(XFOLGHDQ'LVWDQFHPHDVXULQJ
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7KHFRQILGHQFHYDOXHVIRUWKHUHFRJQLWLRQRIDSHUVRQLVFDOFXODWHGXVLQJWKH(XFOLGHDQGLVWDQFHEHWZHHQWKH3&$
SURMHFWHGYDOXHVRI WKH WHVW LPDJHDQG3&$SURMHFWHGYDOXHVRI WKH WUDLQGDWDEDVH7KLVYDOXHGHWHUPLQHVZKHWKHU
UHFRJQLWLRQRIDIDFHLPDJHXVLQJWKLVPHWKRGLVGHSHQGDEOHRUQRW:KHQWKHFRQILGHQFHYDOXHLVORZUHFRJQLWLRQLV
QRWGHSHQGDEOH7KHFRQILGHQFHYDOXHREWDLQHGIRUGLIIHUHQWWHVWLPDJHVDUHLQ)LJXUH


&RQFOXVLRQ
7KHSURSRVHGVHFXULW\V\VWHPEDVHGRQNQQ&ODVVLILHUORFDOL]HVWKHIDFHIURPWKHJLYHQLQSXWLPDJHXVLQJWKH
3&$PHWKRGZKHUHHPSOR\HG7KHGHWHFWHGIDFHLPDJHLVSURMHFWHGXVLQJ(LJHQIDFHDQDO\VLVDQGFODVVLILHGXVLQJ
WKH.QHDUHVWQHLJKERUKRRG.11FODVVLILHU7KLVDOJRULWKPLVHIILFLHQWDVLWFDQEHLQWHJUDWHGZLWKWKHRXWSXWIURP
PXOWLPRGDOVHQVRUVDQGWKXVFDQEHXVHGDVSDUWRIPXOWLVHQVRUGDWDIXVLRQ
$FNQRZOHGJHPHQWV
7KLV UHVHDUFK FRQGXFWHG XQGHU )XQGDPHQWDO 5HVHDUFK *UDQW 6FKHPH )5*6 ZKLFK FRQWULEXWHG E\0LQLVWU\ RI
+LJKHU(GXFDWLRQ0DOD\VLD
5HIHUHQFH
(ULN+MHOPDV³)DFH'HWHFWLRQ$6XUYH\´&RPSXWHU9LVLRQDQG,PDJH8QGHUVWDQGLQJ9RO±
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